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ON THE MAINTENANCE OF VIBRATIONS BY FORCES OF DOUBLE FREQUENCY, AND ON THE PROPAGATION OF WAVES THROUGH A MEDIUM ENDOWED WITH A PERIODIC STRUCTURE.
[Philosophical Magazine, xxiv. pp. 145—159;   IBS'/.]
THE nature of the question to be first considered may be best explained by a paragraph from a former paper*, in which the subject was briefly treated. " There is also another kind of maintained vibration which, from one point of view, may be regarded as forced, inasmuch as the period is imposed from without, but which differs from the kind just referred to (ordinary forced vibrations) in that the imposed periodic variations do not tend directly to displace the body from its configuration of equilibrium. Probably the best-known example of this kind of action is that form of Melde's experiment in which a fine string is maintained in transverse vibration by connecting one of its extremities with the vibrating prong of a massive tuning-fork, the direction of motion of the point of attachment being parallel to the length of the string^. The effect of the motion is to render the tension of the string periodically variable; and at first sight there is nothing to cause the string to depart from its equilibrium condition of straightness. It is known, however, that under these circumstances the equilibrium position may become unstable, and that the string may settle down into a state of permanent and vigorous vibration whose period is the double of that of the point of attachment^" Other examples of acoustical interest are mentioned in the paper.
* " On Maintained Vibrations."   Phil. Mag. April, 1883, p. 229.    [Vol. n. Arfc. 97.]
f " When the direction of motion is transverse, the case falls under the head of ordinary
forced vibrations."
J "See Tyndall's Sound, 3rd ed. ch. in. § 7, where will also be found a general explanation
of the mode of action."
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